New reagents for poultry research: preparation, purification, and in vitro evaluation of non-PEGylated and mono-PEGylated chicken prolactin.
Recombinant chicken prolactin (chPRL), expressed in Escherichia coli and purified as a monomer, was successfully PEGylated and purified to homogeneity as a mono-PEGylated protein (PEG-chPRL). Its biological activity was estimated by its ability to interact with human prolactin receptor extracellular domain (hPRLR-ECD) and stimulate PRLR-mediated proliferation in Nb2-11C cells. PEG-chPRL activity in a cell bioassay was 10-fold lower than that of non-PEGylated chPRL, but only 2-fold lower in a binding assay to hPRLR-ECD. The CD spectra of non-PEGylated and PEGylated chPRL were almost identical and similar to that of hPRL, indicating proper refolding. Although the PEGylation of chPRL resulted in lower activity in vitro, PEG-chPRL was absorbed more slowly than chPRL, remained in the circulation 16 h longer. Furthermore the effects of PEG-chPRL injections in chickens on subsequent corticosteroid levels in blood were significantly profound compared to chPRL. These favorable PEGylation-induced pharmacokinetic alterations should improve efficacy of PEG-chPRL in in vivo experiments, as dosing frequency can be reduced due to its prolonged persistence in the circulation, and thus reduce the frequency of dosing. Furthermore, hydrophobic interaction chromatography was successfully adopted to isolate PEG-chPRL as a better alternative for separation of PEGylated PRL, and is likely to be successfully applicable to other proteins.